has an additional two lateral trails which were also surveyed. The total trail lengths are shown in Tables 2 and 3 
Survey Techniques
Primate population densities were estimated using the method of repeat transect censuring (NRC,1981) . The perpendicular distance from the path (DFP) of the f i rst monkey seen at each sighting was used to examine the frequency of sightings at different distances from the path, and, from this, infer the maximum reliable s i ght i ng distance and hence the transect width (Kelker's method, see NRC, 1981) . The density estimates for individuals are made on the actual numbers seen during surveying rather than average group size (Freese et al., 1982) . This results in a slight understimation because it is rare that all individuals in the group are counted. Results of transect surveying in the 100-ha isolate are compared with the numbers of primates known to occur in the reserve i n order to examine any bias in the method for the different primate species.
RESULTS

Primate Densities in Continuous Forest
The surveys of the three 100 ha reserves which have not been isolated (1301, 1302 & 2303) are combined to provide estimates of the primate densities in continuous forest.
The most abundant species in terms of groups/km 2 were Alouatta, followed by Saguinus (Table  2) . Alouatta was also the most abundant in terms of individuals/km 2 but Chiropotes, which live in large groups, were the second most abundant, with Saguinus taking third place. The density estimates by surveying agree quite well with the picture obtained by examining the number of different groups with home ranges partly or entirely within the reserves (Table 4) , except in the case of Alouatta and Pithecia. The survey method is evidently underestimating Alouatta numbers by one-half to two-thirds. This is confirmed in the Porto Alegre data where, due to isolation, it is known that the entire home ranges of 4-5 groups were contained within 100-ha and yet density estimates ranged from 0.8 to 1.6 groups km 2 during the three survey periods (Table 3) . Alouatta spend long periods resting during the day in the upper canopy and are easily missed at these times. Pithecia are very quiet, retiring and fast-moving monkeys and theirdensities are probably underestimated by one-quarter to one-half. There were some anomalies, however, in that, in three cases, species which have been seen in the reserves were not recorded during surveys. All th ree rese rvcs have t he f u 1 I comp 1 einent úF spec i es but 
Saguinus midas
From June till August 1983 there were four groups in the reserve. However, inter group disputes were frequpntíy observed for two of these, approximately 100 m from the eastern boundary of the reserve. After August 1983, one group, which occupied a small home range of opprnx IrnfHeiy 3-5 ha was not •'. een again. A field hand observed a group of Saguínus leaving the reserve from its eastern edge in late August. Three groups have remained since then. Their ranges cover almost the entire reserve and are est imated to be approximately 30 ha. Two of the groups contain seven individuals and the third is composed of 9-10 individuals, although in December 1984 one of the smaller groups and the large group were observed with newborn twin infants.
Pithecia pithecia
During 1983 a minimum of five individuals were living in the reserve: two adult pairs and a juvenile, estimated to have been aL least a year old. In the first half of 1984 they were seen on only two occasions; and not at all during surveying. In August 1984, however, a group of one adult pair, a juvenile female (about six months old), and a fourth unidentified saki, was seen on several occasions. The situation is not clear but it is possible the one adult pair has disappeared and the female of the remaining group of three gave birth during the wet season of 1983-1984.
Cebus apella
One group of 11-12 Cebus was isolated with the reserve. They were regularly seen during 1983 until the beginning of the dry season (June 1984) when they disappeared. In the first half of 1984 they were observed leaving and re-entering the reserve on its north and west boundaries to enter neighbouring forest approximately 100-250 m away. The last sighting of this group was on the 27 June 1984.
Alouatta seniculus
Five groups and a single male were observed in the reserve during 1983. The single male was observed in the south east corner of the reserve but in August 1984 a group of five individuals (one adult male, two adult females, one subadult male and one juvenile)
had established themselves there. At least four other groups, ranging in size from 5-9
individuals, have remained in the reserve during 1984. However, changes in home ranges, extensive range overlap and the establishment of new groups make the situation as yet difficult to assess and more detailed studies, planned for 1985, are necessary.
Primate Densities in the Isolated Reserves of 10 ha
The four isolated 10-ha reserves retain populations of Alouatta. The Colosso reserve (1202), isolated in 1980, retained a group of 10 howlers immediately following its isolation (MCSE 1980 
rs
A group of 5-6 SaguT nus were i sol ated i n the Colosso reserve in 1but disappeared within a year. No Saguinus groups were isolated in the Dimona reserve, but ÇJroups do sur vive in the Porto Aleqre reserve (six individuals) and the Cidade Powe) reserve Ct-'j individuals). The felled forest around these latter tv«3 reserves was not burned, resulting in a rapid upsurge of secondary forest around it. This may be the secret to the permanence of the group in the Porto Alegre reserve büt the Saguínus in the C i dade. Po^e11 reserve also benefit from the fact that it was isolated by only tOU m. With the growth of sufficient vegetations to provide cover, the Saguínus group i s abie tc, leave and enter the reserve, Pithecia are absent from all of the 10-ha reserves except that of Dimona, which maintains two adult nales, two adult females and a juvenile.
DISCUSSION PRIMATE DENSITIES IN CONTINUOUS FOREST Saguínus midas
Saguinus midas densities are as I an as the ) owest es ti ma les nbtained by Muckenhirn tit al . (1976) in Guyana, and considerably lower than those es t i mated by Thor i ngton (1 968) and Mictenmeier (1977) in Surinam (Table  5) -Sot h Thor i rig ton {I 963) and Mi t tenueier (1977) report that Saguinus midas is more common in edge hab i ta i s , den se unde rs to r I es and s econd growth and this is confirmed in our observations of this species incontinuous forest in the reserve areas. This habitat preference has also been observed for othçr tamarin and marmoset, Callithrix, species (Dawson, IS79; üornsteJ n el al . , 1 976; Ry 1 atids, ) 58 I ; Branch, 1383; Terborgh, 1983) . For this reason the tamarins do not occupy the forest uniformly and groups can be separated by as much as 1 km, A lack of suitable habitat in the continuous forest probably explains the low densities.
Pithecia pithecia Pithecia ore always rare (Buchanan et al,, 1981) but densities in the reserve areas are lower than in other regions, even when the undti rest i mat ion is taken into account. They are believed to occupy small heme ranges of less than lü-ha, in wíiich casu their rarity wou Id i ixl i cate that they may be hab i ta t sp.se Í a 1 i s li or Q t least dependent on car tain f lor i sti c commun i t i es, but too little is known of their behaviour and habitat preferences in the wild to support this. P i theda a re hunted for f oori (t he i r bushy la 1 I s n re used as dusters) and this may be a contributing factor.
Cebus apella
Cebus densities are as low aí any estimated for other regions in the Amazon. At
Cosha Cashu, three to four groups can be found in lDG-ha of forest, each occupyi ng ranges of 50-70 ha (Terborgh i Janson, 1933) . Lew densities of Cebus in a numher of localities in Peru (Table 5 ) are attributed to hunting pressure by Freese Et al . (1982) and thi* may be partly true for the Cebus in the reserves. This is not be whole story, however, because groups are no smaller than those at Cocha Cashu (not hunted) (8-14 individuals) but they are evidently using larger home ranges (more than 600 ha) (Spironelo, 1985) . The distri but ion and abundance of food resources in the reserves probably account for the difference .
Chiropotes satanas
Bearded saki densities are rather lower than those estimated by Muckenhirn et al.
(1976) and van Roosmalen et al. (1981) in Guyana and Surinam but s 1 ight1y higher than the density estimated by Ayres (1981) in the reserve areas in 1980-1981 (Table 5) 
Alouatta seniculus
Red howler populations are believed to have been underestimated by two to three times. This being so, densities are similar to those estimated for the Sami ria basin and Cocha Cashu in Peru (Freese et al., 1982; Terborgh & Janson, 1983) and La Macarena and patches of forest in the llanos in Colombia (Klein and Klein, 1976; Defler, I98I) (Table   5 ). Thorington et al. (1979) believed that the Hato Masaguaral populations are so high because Alouatta seniculus is best adapted to the seasonal, dry forest patches of the Venezuelan llanos and Defler (19¾!) suggests that the fact that they share the forests with only one other primate species may be a contributing factor. Home ranges recorded for Alouatta groups in Cocha Cashu (Terborgh and Janson, 1983) and El Tuparro (Defler, I98I) are between 10 to 20 ha and this was observed to be the case in the reserve areas.
At Hato Masaguaral the home ranges are 3.21 to 7.44 ha (Neville 1972 (Neville , 1976 ; Sekul ic,l 982).
Ateies paniseus
Comparing density estimates of Ateies with those from other parts of its range indi cate that they are very low (Table 5) . Ateies populations have a considerably lower in trinsic rate of increase compared to Alouatta, despite their s imi lar sizes. The gestation period is longer 226-232 days (Eisenberg, 1978) compared to 186-194 days for Alouatta seniculus (Crockett & Sekulic, 1982) , the period of infant dependence is longer (18-28 months (Milton, 198l) compared to less than a year for Alouatta (Mack, 1979) , the interbirth interval is longer (22-36 months (Milton, 1981) but less than a year for Alouatta (Mack, I979) and females reach reproductive age at approximately s i x to seven years (Mil ton, I98I) compared to c our to five years for Alouatta (Froehlich et al.,1981) . For this reason Ateies are more vulnerable to hunting pressure than Alouatta, even though both are equally favoured by hunters. Hunting in the past undoubtedly, at least inpart, for the low Ateies densities, although the possibility remains that a wi der dispersion and lower abundance of the fruits preferred by Ateies in the reserve areas compared to other regions cited in Table 5 may also be a contributing factor.
To summarize, Saguinus densities in the continuous forest are rather low, probably due to a lack of edge habitat and the second growth patches favoured by them. Pithecia, Cebus and Ateies populations are low, possibly because of more widelydistributed and/or less abundant food sources than is true for other Amazonian regions although hunting, particularly in the case of Ateies, may al so be the reason. Chi ropotes and Alouatta dens_i^ ties are similar to those observed in other areas of Amazonian forest where they have been studied.
Primates in the isolated Forest Fragments
Ateies and Chiropotes were excluded from the 100-ha reserve when it was isolated and it is unlikely that they wi 11 recolonize i t because they are dependent on widely scattered , large crops of fruits, and both occupy home ranges of more than 200 ha (van Roosmalen,
1981; van Roosmalen et al., 1981). On the basis of information regarding Cebus apella
home range sizes at Cocha Cashu (Terborgh, 1983) and at Aripuana (Rylands, 1982) , it was expected that the Cebus group would survive in the reserve, but they disappeared approximately one year after its isolation. Since then it has been found that Cebus groups in the reserve areas are occupying home ranges exceeding 600 ha (SpironeJo, I985) and it is probable that they were facing a food shortage.
The loss of Ateies and Chiropotes in the isolated 100-ha reserve is unsurprising, although Bernstein et al. (1976) found Ateies, as well as Cebus, in an isolated second growth forest (2-20 years old) in northern Colombia. However, whereas cont inuous forest is still predominant in the areas we are studying, this was undoubtedly not so for the study area of Bernstein et al. (1976) . Their forest patches were those left from a rela_ tively long term diminution of once large tracts whereas the isolated reserves in our study are patches left standing in clearings i n , as yet, predomi nant 1 y cont i nuous forest.
The Ateies and Cebus groups observed by Bernstein et al. (1976) are, therefore, probably relict populations with nowhere else to go.
Saguinus, Pithecia and Alouatta remain in the reserve and all three species have bred since its isolation. Alouatta and Pithecia densities are similar to those estimated for continuous forest, but Saguinus densities are rather higher.
The exclusion of one of the four Saguinus groups isolated in the reserve is of interest when one notes that two Saguinus groups are surviving inthelO-ha reserves. If, as is believed, optimal habitats include secondary forest and forest edge mixed with tall primary forest (Thorington, 1368; Mittermeier & van Roosmalen, 1981; Terborgh, 1983) , the minimum home range size as well as population sizes are governed by the amount of forest edge.
The discrepancy between the situations in the )00-ha and 10-ha reserves may then be explained by the greater relative area of edge habitat and second growth surrounding the latter. This may also explain why three groups survive in the isolated 100-ha reserve whereas the ranges of only two groups overlap the edges of any one of the 100-ha re_ serves in continuous forest (Fig. 2) . The range of one Saguinus group overlapping the northwest corner of the Dimona reserve (2303) contains a large area of secondary growth and edge because the forest has been cut along the north edge and the home range of the group is approximately 15 ha, probably because of this.
Unfortunately the populations in the Porto Alegre 100-ha reserve were not known prior to its isolation. It may be that the floristic communities wi th i n the reserve are more favourable to Saguinus, irrespective of edge habitats created by its isolation, or that the isolation has compressed three groups into the reserve which will not survive in the long term. Time and further studies will tell, but the indications are that the increase in forest edge, the inevitable secondary growth al ong the marg i ns and the increase in tree falls in the 10-ha reserves (Lovejoy et al., 1983) resulting from the fragmentation of the forest will favor an increase in the Saguinus populations which remain. A similar conclusion was reached by Bernstein et al., (1976) for S. leucopus.
Alouatta populations in the isolated reserves approximate to those which would be expected from their densities in continuous forest. Alouatta seniculus has a very wide distribution which extends into the semi-deciduous dry forest of the 11 anos of VenezueI a and Colombia. Defler (1981) found four groups in a 100-ha forest patch in the Colombian llanos each with home ranges of 10 to 20 ha, and six groups in a 150-ha patch, each with home ranges of 21-26 ha. This very similar to the situation we have observed . The groups in the 100-ha reserves are using larger home ranges than those restricted to the 10-ha growth resulting from the increase in rate of tree falls may favour the survival of Alou atta in the small forest patches because of the abundance of young 1 eaves resu 11ing from the higher net productivity and rapid growth of pionner trees and vines (Opler, 1978) . In addition, howlers may benefit from the loss of other large primates from the 10 and lOOha reserves through reduced competition for large fruit crops.
Pithecia groups have survived in the 100-ha isolated reserve and the 10-ha reserve i sol a ted during June-July of 1 984. Asmenti oned prev i ous 1 y , the i r home ranges are approximately 
RESUMO
ha RESERVES 1301 2303
Reserved 3304 is isolated. Reserves 1301, 1302 and 2303 are only marked out in continuous forest. (1) n° of family groups. 
